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Abstract 
The objective of this study was to investigate the UAE’s in-service and pre-service science teachers’ competency in the 
integrated science process skills (ISPS). To achieve this, a ISPS instrument consists of 15 items was constructed. It covers five 
skills which: operational definition, constructing hypothesis, controlling variables, data collection, and conducting experiments. 
Research sample consisted of 133 in-service elementary science teachers, and 130 pre-service elementary science teachers. T-test 
analysis of the six hypotheses showed that the in-service teachers performed better than the pre-service teachers. However, both 
groups scored below the cut point, 70%, which established by the ministry of education. Therefore; the teachers’ professional 
development should be reviewed, based on the need of new programs and the outcome should be assessed. In addition, an extra 
credit hour as well as another course should be offered for the pre-service science teachers.   
 
Keywords: Science proces; United Arab Emirates (UAE); elementary science teachers; assessment. 
1. Introduction 
Countries around the world do their best to improve science education programs in schools. In my country, the 
science education reform follows to large extent the USA's foot steps. The imitation has been their at least two 
decays focusing mainly on K-12 science standards. Recently, for the last six years, the replication went further when 
the ministry of education has adopted commercial science textbooks as a national science curriculum. The textbooks 
have been translated, and all the supported materials have been provided.  
Last year, elementary students had taken a national science exam, an exam similar to TIMSS. Students’ 
achievement was below the international average. Students failed to answer the comprehension and reasoning 
analysis questions. The answer of these of questions is the ultimate goal for all international standards around the 
world. One of the main objectives in science education is that students should have the ability to solve problems 
(NRC 1996). Results had raised a question: what went wrong? It is clear from students’ results; the students were 
lacking science process skills; even though the science textbooks are full of activities. Researches had shown that 
there were a high positive correlation between students’ ability to solve problems and their science process skills  
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(Germann 1991; Holley 1996). In other studies, science process develops the creative and critical thinking (Chang 
2001).   
There are many factors contribute to any achievement test. This study investigates one factor which may make 
the contribution which is the elementary science teacher competency in integrated science process skills (ISPS). 
Science teacher is one of the most important factors that effect the curriculum implementation and as a result affect 
students’ learning. In science process, students do different activities such as observing, classifying, collecting date, 
analyzing date, giving interpretations, communicating with their results. It is expected that teachers have a role in all 
these activities. Teachers should be around their students as facilitator. They should assess their ideas and give them 
guided questions to let them examine their ideas and work. They should know their students’ abilities and design 
lessons that challenge them and provide a true learning of science.  
Recognized science education associations and councils have emphasized the teachers preparation within the 
constructivism learning theory. Teachers should have the competencies that enable them to help their students to 
construct their scientific concepts (NCTM, 2000; AAAS, 1993). No doubt those teachers who have deep content 
knowledge, and know different teaching methods, and have science process, and thinking skills help their students 
achieve their maximum goals (Kilpatrick, et al.,2001; Darling-Hammond, 2000).    
2. Theoretical Background   
Science process has introduced in 1963 by the American Association for the Advancement of Science. In 1974, 
AAAS developed an integrated curriculum using science process as a teaching approach called SAPA. Since that 
time, SAPA’s effectiveness students’ ability giving scientific interpretation was investigated (Germann & Aram, 
1996; Rainford, 1997). 
Science process is essential for students to learn science concepts. It gives students the skills needed to construct 
their own knowledge. In the process of learning science students themselves have to make their own observations, 
classifications, measurements, predications, and making their own hypothesis (Germann & Aram, 1996). 
Science process skills could be taught to students, and researches have shown that improvement in students’ 
skills in science performance skills as well as in their academic achievement. Thiel and George (1976) conducted 
research investigated the effectiveness of the development of prediction skill program on fourth and fifth grade 
students. They found the experimental group performed better. Another study conducted by Tomera (1974) 
investigated the development of observation skill on seventh grade students, and he found that their observation skill 
had improved dramatically. 
However; for students to gain science process skills, the skills should be integrated in the science content, and 
students’ should be taught by science teachers who master these skills. Results of the exam indicated that students 
were lacking science process skills. Therefore; this study is investigating the teachers’ competency in the (ISPS). 
3. Significant of the Study 
1. it is the first study in the country which assess the in-service elementary science teachers’ competency in 
the ISPS, so it will fill a gap in science education in this part of the world, 
2. results of this study will establish for further studies in the field 
3. provides an a reliable ISPS instrument, 
4. will help the university to make proper decisions to improve science teachers preparation program, 
5. will help the ministry of education to make the proper decisions to improve the science teachers’ 
professional development program.     
This study is the first study which assesses in-service elementary science teachers' ISPS. The researcher has taken 
the advantage that all elementary science teachers had graduated from the same national university in the country; 
therefore, competency in ISPS for the pre-elementary science teachers was compared. The pre-service elementary 
science teacher would be the reference point for the any improvement had occurred as a result of the professional 
development regarding the ISPS.  Therefore; results of this study will give two messages, the university and 
ministry of education. 
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4. Research Problem 
What are the ISPS that the elementary science teachers, both in-service and pre-service have?  
To answer the research main question, six hypotheses were constructed: 
1. there is no significant difference in the ISPS achievement between the in-service teachers and pre-
service teachers. 
2. there is no significant difference in the operational definition skill achievement between the in-service 
teachers and pre-service teachers. 
3. there is no significant difference in the constructing hypothesis skill achievement between the in-
service teachers and pre-service teachers. 
4. there is no significant difference in the controlling variables skill achievement between the in-service 
teachers and pre-service teachers. 
5. there is no significant difference in the data explanation skill achievement between the in-service 
teachers and pre-service teachers. 
6. there is no significant difference in the conducting experiments skill achievement between the in-
service teachers and pre-service teachers. 
5. Sample 
Research sample consisted of 133 in-service elementary science teachers, and 130 pre-service elementary science 
teachers. The pre-service teachers are representing all elementary science teachers in the country, every part in the 
country have been represented by 10% of the teachers. On the other hand the pre-service teachers are senior students 
in the university who suppose to teach elementary science after graduation. 
6. The ISPS Instrument 
The ISPS instrument consists of 15 items. It covers five skills which: operational definition, constructing 
hypothesis, controlling variables, data collection, and conducting experiments. Each skill is covered by three items. 
The constructed validity was established by reviewers from the university science teachers, and supervisors, and 
teachers from the ministry of education. The reliability was calculated and it was found 0.83. 
7. Results and Discussions 
Six hypotheses were constructed for the study. The first hypothesis investigated the achievement difference 
between the in-service and pre-service elementary teachers in the ISPS. It stated that there is no significant 
difference in the ISPS achievement between the in-service teachers and pre-service teachers. Table 1 summarizes 
the t-test analysis of the six hypotheses.  The score mean difference of the in-service teachers and the pre-service 
teachers showed that the in-service teachers scored higher than their counterparts in the pre-service teachers.  The 
mean score difference between the two groups was 0.33. The t test analysis indicated that the t value was 0.98, 
which is not significant at 0.01. This gave an indication that in-service teachers had better competencies in the ISPS 
than the pre-service elementary teachers. However, the skills difference was not significant.  As a result of the 
discussion above, the first null hypothesis was accepted and it was concluded that there was no significant difference 
between the in-service and pre-service elementary science teachers in their ISPS.  
 
Table 1 T-test analyses Summary for the Six Hypotheses 
 
 Group No Mean Standard 
Div. 
Mean Diff. T Value Sig. 
In service 133 0.57 1.19 Operational 
Definition Pre service 130 0.50 1.19 
0.07 1.41 0.880 
In service 133 0.88 0.56 Constructing 
Hypothesis Pre service 130 0.74 0.75 
0.14 4.82 0.000 
In service 133 0.60 0.70 Controlling 
Variables Pre service 130 0.70 0.83 
-0.1 -2.95 0.111 
Data Explanation In service 133 0.72 0.93 0.02 0.71 0.003 
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 Pre service 130 0.70 0.73    
In service 133 0.56 0.77 Conducting 
Experiments Pre service 130 0.59 0.94 
-0.03 -0.80 0.003 
In service 133 0.67 2.25 Total 
Pre service 130 0.64 2.66 
0.03 0.98 0.081 
 
Analysis of first hypothesis resulted on no significant difference between the teachers. However; the mean 
difference showed that in-service teachers performed better in the exam. The question raised here which skill 
contributed to the in-service teachers’ performance? The other five hypotheses answered this question.  They 
investigated each skill separately.  The second hypothesis investigated the achievement difference between the in-
service and pre-service elementary teachers in the operational definition skill. Table 1 summarizes the t-test analysis 
of the hypothesis.  The second null hypothesis was accepted and it was concluded that there was no significant 
difference between the in-service and pre-service elementary science teachers in their operational definition skill.  
The third hypothesis investigated the achievement difference between the in-service and pre-service elementary 
teachers in the construction of hypotheses skill. The third null hypothesis was rejected  and it was concluded that 
there was a significant difference between the in-service and pre-service elementary science teachers in their 
hypotheses construction skill. The fourth hypothesis investigated the achievement difference between the in-service 
and pre-service elementary teachers in controlling variables skill. The fourth null hypothesis was accepted and it 
was concluded that there was no significant difference between the in-service and pre-service elementary science 
teachers in their controlling variables skill.  The fifth hypothesis investigated the achievement difference between 
the in-service and pre-service elementary teachers in data explanation skill. The fifth null hypothesis was accepted 
and it was concluded that there was a significant difference between the in-service and pre-service elementary 
science teachers in their data explanation skill.   The sixth hypothesis investigated the achievement difference 
between the in-service and pre-service elementary teachers in conducting experiment skill. The sixth null hypothesis 
was accepted and it was concluded that there was no significant difference between the in-service and pre-service 
elementary science teachers in their conducting experiment skill.  
8. Implementations 
The ISPS exam has shown that 67% of the in-service elementary science teachers answered the exam correctly; 
on the other hand 64% of the pre-service answered the exam correctly. This percentage was below the UAE ministry 
of education expectation, as well as the UAE education collage. Both of them had set cut point 70%.  It is 
recommended that an emphasis on the integration of science process in the science teaching method should be done. 
In addition; the number of credit hours should be increased from 3 hrs to 4 hrs. The extra credit hour should be 
treated as a lab hour. In other words, students spend three hours in designing activities related to science process 
skills, and communicate their work in this three hours lab.  
On the other hand, intensive workshops for in-service teachers to improve their skills should be conducted. Even 
though more than 80% of the in-service teachers had six years or more teaching experience; t test analysis showed 
there was not significant difference between them and the pre-service teachers. This is an indication that 
professional development program that the ministry of education is carrying out in the improving elementary 
science teachers in the science process skills is not achieving its goal. There are three recommendations could 
improve the professional development program. First workshops should focus on the teachers’ need. Teachers’ need 
could be identified by, survey, new programs, and exams. In the study, the exam is used as a tool to identify science 
teachers’ strengths and the weaknesses. Second, teachers should be active participants in workshops. Many teachers 
complain about the way workshops are delivered. They set and listen to a lecture. In the case of improving science 
process skills, the trainer should put teachers in authentic problems. Third, formative as well as summative 
evaluations should be employed. At the end of each workshop a teacher receive a certificate showing that he/she 
passes the session with a mark. Today, teachers attend workshops and no assessment and no evaluation! 
The in-service teachers had demonstrated strengths in two science process skills which were the construction of 
hypotheses and data explanation. Their achievement mean scores were 87.5, and 71.7, respectively. On the other, in-
service teachers have shown weakness in the other three science process skills, operational definition, controlling 
variables, and conducting experiments. Their achievement mean scores were 56.9, 59.9, and 56.1, respectively. The 
researcher found that part of the failure that in-service teachers to achieve high score in operational definition skill 
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were the teachers’ poor knowledge in science content. Therefore it is recommended that professional development 
workshop should focus in both content and science process skills.         
The pre-service teachers had demonstrated strengths in one science process skill which was the construction of 
hypotheses. Their achievement mean scores was 74.4. On the other, pre-service teachers had shown weakness in the 
other four science process skills, operational definition, controlling variables, data explanation, and conducting 
experiments. Their achievement mean scores were 60.2, 69.3, 69.2 and 56.1, respectively.  The researcher found that 
part of the familiar that pre-service teachers to achieve high score in operational definition skill were the teachers’ 
poor knowledge in science content. Therefore it is recommended that teacher preparation should include a 
pedagogical content knowledge course which would serve to improve their content as well as science process skill.         
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